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(57)Abstract: 

PURPOSE: An antitumor agent comprising a component of the cell wall of a 
specific mold as an active ingredient. 

CONSTITUTION: An antitumor agent comprising a component of the cell 

wall of a mold(e.g., "Aspergillus oryzae" F-l 124, "Aspergillus tamarii" ife^S:* ?o ^ 

IF04287, fungi belonging to Pleatscales, green mold, or the genus of 
"Aspergillus") belonging to the genus "Aspergillus" as an active ingredient. 

The cell wall is obtained by destroying the mold, washing it well, and ■ v " ^ ;i : 'X^9 

removing the matter contained in it. For example, in "Aspergillus oryzae" 
F-l 124, the component of the mold consists of the ingredients shown by the 
table. The antitumor agent is medicated by oral administration, injection, V > 5 $F- V « "I^k %^ £ 

administration through the rectum^ etc. Its acute toxicity LD50 is estimated to fe t- ' , 7 ^ * 1 ^ J 

be ≥500mg/kg weight by oral administration and ≥200mg/kg weight by '"% ; v ? %:$"'%%' K ' 

intra- abdominal administration. ;>^r#4jt! 
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Specification 

1 . Title of Invention 
Antitumor agent 

2. Scope of Patent Claims 

An antitumor agent that contains as an active ingredient a cell wall component of mold 
belonging to the Aspergillus genus. 

3. Detailed Explanation of the Invention 

This invention pertains to an antitumor agent that contains as an active ingredient a cell wall 
component of mold belonging to the Aspergillus genus. 

In the past, several antitumor agents having fungus of microorganisms as an active ingredient 
have been reported, but all of them pertain to yeasts, bacilli or basidiomycetes, and the antitumor 
activity of fungus components of mold has not been reported. 

As a result of various studies of the antitumor activity of the fungus components of mold, these 
inventors discovered that the cell wall component of mold belonging to the Aspergillus genus has 
antitumor activity, and they achieved this invention. That is, this invention offers an antitumor 
agent that contains as an active ingredient a cell wall component of mold belonging to the 
Aspergillus genus. 

The "mold belonging to the Aspergillus genus" used in this invention is a microorganism 
belonging to asymmetric ascomvcetes or the Aspergillus genus, whose cell wall components 
exhibit antitumor activity. Specific examples of molds belonging to the Aspergillus genus include 
Aspergillus oryzae, Aspergillus sojae, Aspergillus tamarii, Aspergillus niger, Aspergillus usamii, 
Aspergillus saitoi, Aspergillus awamori, Aspergillus japonicus and so forth. Among these, any 
strain that is compatible with the purpose of this invention can be selected. 

The "cell wall component" that is the active ingredient of this invention is that prepared from the 
fungus of mold belonging to the Aspergillus genus. The cell wall is that which contains as a main 
ingredient a polysaccharide comprising at least glucose, mannose, galactose, N-acetyl 
glucosamine and so forth. As other sugar ingredients, the presence of ribose, arabinose, xylose, 



. laminaribese, glucosamine, galactosamine and so forth is known. For example, sample analysis 
values of the main composition of cell wall component prepared from Aspergillus oryzae F-1 124 
(Microorganism Laboratory fungus no. 1365) are shown below. 
(Preparation method) 

By nylon paste cultivation using soy bean-wheat as a culture medium, Aspergillus oryzae F- 
1 124 was cultivated at 30°C for 72 hours, after which fungi were separated and removed from the 
top of the nylon cloth using a blade. The fungi were rinsed with deionized water, after which they 
were freeze-dried, and dried fungi were obtained. The dried fungi were pulverized by a dynomill, 
and they were stirred and extracted at 20°C for 3 hours using lauryl sodium sulfate. Then, they 
were stirred and extracted at 5°C for 16 hours, and the cell walls were centrifugally separated. 
After being rinsed, they were dialyzed and freeze-dried, and cell walls were thereby prepared. 

(Analysis methods) 

1) After the cell walls were hydrolyzed with sulfuric acid, neutral sugar was quantified by the Petri 
method, and this was expressed by glucose conversion. 

2) After the cell walls were hydrolyzed with sulfuric acid, amino sugar was quantified by an amino 
acid automatic analyzer. 

3) Crude protein was quantified by the Lowry-Folin method. 
(Analysis values) 

Neutral sugar quantity 61 % 

Glucose 78.6% 

Mannose 13.9% 

Galactose 3.3% 

Ribose 5.4% 

Arabinose 3.8% 
Amino sugar quantity 1 9.9% 

Glucosamine 88.0% 

Galactosamine 1 2.0% 
Crude protein quantity 7.4% 

The cultivation method of mold fungus to prepare the cell wall component, the separation 
method of the fungus, and the refinement method of the cell wall component are not particularly 
restricted. Known general methods can be suitably utilized, and processing methods for obtaining 
the suitable cell wall products can be devised appropriately depending on the purpose of this 
invention. 

As the cultivation method of the mold fungus, any good cultivation methods can be used, such 
as ordinary liquid cultivation methods, and solid cultivation methods using agar, nylon paste, 
asbestos or sponge as the cultivation base, and mixed cultivation methods in which the two are 
combined. In the case of liquid cultivation methods, either the liquid surface cultivation method or 
in-liquid cultivation method can be used, and among in-liquid cultivation methods, the shaking 
cultivation method or deep cultivation method can be used. As the culture medium for liquid 
cultivation, natural cultivation bases such as yeast syrup and wheat germ syrup, and synthetic 
cultivation bases such as Zabeck liquid, Laurin liquid and Benneberg liquid can be given as 
examples, but any culture medium in which Aspergillus genus microorganisms can be used, and a 
culture medium that results in good fungus production can be selected. As the culture medium for 

solid cultivation, soybeans, wheat, barley, rice, bread, corn, fish powder, leaf protein, 

microorganism protein, gluten and so forth can be used individually or in combination. In addition, 
inorganic salts, vitamins, minerals and so forth can be added to these culture media, and any 
culture medium can be used as long as Aspergillus genus microorganisms can be grown under 
any culture medium conditions. 

As cultivation conditions, optimal conditions can be selected in accordance with the culture 
medium composition, cultivation method and fungus strain, but as an example, in the case where 
Aspergillus oryzae F-1 124 is cultivated by shaking cultivation in a glucose peptone culture 
medium, the fungi are produced with good yield under cultivation conditions of 28°C for 72 hours. 



% Fungus is separated and removed from the cultivation matter by ordinary methods, and a 
suitable separation method is selected depending on the fungus strain. For example, in the case 
of liquid cultivation, after cultivation is finished, centrifugal separation, filtration, tilting or pressure 
rods can be used. 

The fungus is pulverized by physical methods using a homogenizer, dynomill, French press 
and so forth. To make pulverization easy, pretreatment by chemical methods, enzyme methods, 
organism methods and so forth can be performed in advance to an extent that does not harm the 
active ingredient. As chemical treatments, there are acid treatment by hydrochloric acid, sulfuric 
acid, acetic acid or citric acid, alkali treatment by sodium hydroxide, potassium hydroxide or 
calcium hydroxide, treatment by salts such as sodium chloride, or treatment by organic solvents 
such as alcohol, chloroform or acetone. After the fungus is immersed and stirred into each 
pharmaceutical solution, it is treated by heating and drying. In enzyme treatment, enzymes that 
do not harm the active ingredient are used to make pulverization of fungus easy, by cell wall 
softening, cell internal substance elution promotion and so forth. In physiochemical treatment, 
parts of animals or microorganism cells are used. For example, in the case of animals, gastric 
juices and intestinal juices are used, and in the case of microorganisms, fungus can be treated by 
immersion, stirring, heating or drying using protoplasts. 

To prepare the cell walls from the pulverized fungus, elution of contents in the fungus is 
required. As the eluate, water, salt solutions (sodium chloride aqueous solution, potassium 
chloride aqueous solution and so forth), acids (trichloracetic acid, perchloric acid and so forth), 
alkalis (sodium hydroxide, potassium hydroxide and so forth), organic solvents (ether, hexane, 
methanol, chloroform and so forth), surface active agents (lauryl sodium sulfate, polyoxyethylene 
lauryl ether, glycerin fatty acid ester, sucrose fatty acid ester, sorbitan fatty acid ester and so forth) 
and so forth can be used individually, or in combinations of two or more. As for the treatment 
method and conditions for elution, any treatment method within a range that does not harm the 
active ingredient can be used, and no particular conditions are required. The simplest method is 
elution by stirring. In the case of elution by stirring, stirring and extraction for 3-6 hours at room 
temperature is sufficient A cell wall component is obtained by centrifugal separation or filtration of 
the obtained fungus suspension, and the eluate is completely removed by rinsing or dialysis, and 
cell walls are obtained. 

The rinsed cell walls are normally dried. As the drying method, spray drying, air drying, freeze 
drying, vacuum drying and so forth can be used, as long as they do not harm the active ingredient. 
The yield of the cell wall component is 30-40% by dry conversion in the case of Aspergillus oryzae 
F-1124. 

The cell wall component prepared in this way can be used as is as the active ingredient of this 
invention, but it is preferable to perform a sterilization process. As sterilization processes, it is 
possible to use boiling, evaporation, drying, irradiation, ultraviolet rays and so forth. Sterilization 
conditions can be ordinary conditions; for example, evaporation sterilization on something 
suspended in phosphoric acid buffer solution can be performed at 1 19°C for 10 minutes. 

The antitumor agent of this invention can be administered orally, by injection, directly 
into the tumor, or by other suitable administration methods. The method of producing the 
agent suitable for the administration method is an ordinary method. That is, depending on 
the purpose, whether oral or injection, any suitable agent type can be decided upon. In 

th e cas e wh e r e th o c oil- wal l s ar o in powd o r form, a dispersed ag en t , a^t ab le t , or a liqu i d 

agent in which the powder is dispersed in a liquid dispersant can be produced. 

The dosage of the cell wall component should be determined by a physician while 
taking into consideration the source origin of the cell walls, the preparation method, 
administration method, disease condition and condition of the patient, but it is generally 1- 
50 mg/kg of body weight per day. 



Next, the antitumor effect and acute toxicity of the cell wall component are described. 
Furthermore, the cell wall component used in these tests was obtained by the following 
preparation method. 

100 ml of a glucose peptone culture medium comprised of 5% glucose, 0.5% 
polypeptone, 0.05% monopotassium phosphate, 0.05% dipotassium phosphate, 0.04% 
magnesium sulfate and 0.04% calcium chloride of pH 5.6 was put into a 500-ml flask, and 
after Aspergillus genus microorganisms were planted, they were cultivated for 72 hours at 
28°C while being shaken. After cultivation was finished, the fungus was separated using a 
glass filter, it was rinsed with sufficient water and freeze-dried, and fungus was obtained. 
The fungus was pulverized for 60 minutes at 0°C in a dynomill, and then stirred and 
extracted at room temperature for 10 hours with 100 times its amount of 1% lauryl sodium 
sulfate. After extraction by stirring, it was centrifugally separated at 12,000 rpm for 30 
minutes at 15°C. Then it was rinsed with deionized water, and dialysis with flowing water 
was performed at 5°C for 48 hours. It was freeze-dried, and a cell wall sample was 
prepared. 

(1) Antitumor effect 

Test example 1 

Cell walls prepared from Aspergillus oryzae F-1 124, Aspergillus tamarii IF04287 and 
Aspergillus sojae IF04274 were suspended in phosphate buffer solution containing 0.5% 
carboxymethylcellulose so as to result in 5.0 mg/ml and 2.5 mg/ml, and these were 
sterilized by heating for 10 minutes at 119°C, thereby creating agents. 

2 x 10 7 cells of sarcoma 180 were transplanted under the skin on the rear of ICR-JCL 
mice (male, 7 weeks old), and 25 mg or 50 mg per kg of body weight of the agent was 
intraperitoneally administered a total of 9 times, on the 1 st , 3 rd , 5 th , 7 th , 9 th , 1 1 th , 13 th , 15 th 
and 18 th day after transplantation. On the 32 nd day after administration was finished, tumor 
weight was measured. Mice in which absolutely no cancer tissue was seen were 
calculated as 0 g; mice in which traces were seen but were below the measurement limit 
of 0.1 g were all calculated as 0.1 g. These results are shown in Table 1. 



Table 1 



Tested agent 


Dosage (mg/kg) 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 




12.4, 12.0, 9.6, 
9.2, 9.2, 9.1,9.0, 
8.4, 7.8, 7.2,4.2, 
4.1 


8.5 


100 


Aspergillus oryzae 
F-1 124 cell walls 


25 


0.5, 0.4, 0.2,0.1, 
0.1,0.1,0, 0, 0, 0, 
0 


0.18 


1.5 


50 


6.5, 1.9, 1.3, 0.4, 
0.2,0.1,0, 0, 0,0 


1.04 


12.2 


Aspergillus tamarii 
IFQ4287 


25 


9.5, 6.7, 0.4, 0.3, 
0.1,0.1,0,0,0 


1.90 


22.4 




50 


1.4,0.1,0.1,0.1, 
0.1,0.1,0 


0.39 


4.6 


Aspergillus sojae 
IF04274 


25 


6.0,0.6, 0.1,0,0, 
0, 0, 0, 0, 0 


0.61 


7.2 


50 


2.2, 1.9, 1.1,0.6, 
0.4, 0.1,0.1,0, 0, 
0 


0.64 


7.5 



As a result of significance testing, there was a significant difference from the control group with P 
< 0.005 for all treated groups, and it was seen that there is a marked tumor growth prevention effect. 
Test example 2 

An antitumor effect test by oral administration was conducted as follows. 

Cell walls of Aspergillus oryzae F-1 124 were suspended in phosphate buffer solution in a 
proportion of 12.5 mg/ml, thereby creating an agent. 

10 6 cells of sarcoma 180 were transplanted under the skin on the rear of ICR-JCL mice 
(female, 10 weeks old), and forced oral administration of 0.2 ml per 10 g of body weight of the 
mouse (25 mg/kg body weight) of the agent was performed 10 times, every other day starting 
24 hours after transplantation. On the 4 th day after the last administration, tumor weight was 
measured. These results are shown in Table 2. 



Table 2 



Tested agent 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 


30.3, 24.7, 19.0, 
24.5, 10.4, 16.0, 

14.4, 8.6, 1.2 


16.6 


100 


Aspergillus oryzae 
F-1 124 cell walls 


20.5, 18.0, 15.2, 
8.0, 6.7, 4.2 


12.2 


73 





Test example 3 

Cell walls of Aspergillus tamarii IF04287 and Aspergillus sojae IF04274 were suspended in 
sterilized physiological saline solution in a homogenizer so as to result in 4.0 mg/ml, this was diluted 
by half, then it was boiled, thereby producing an agent. 

10 6 cells of sarcoma 180 were transplanted under the skin on the right thigh of ICR-JCL mice 
(female, 7 weeks old), and 0.05 ml per 10 g of mouse body weight was injected under the skin on the 
rear for a total of 10 doses, once every other day starting the day after transplantation. On the 87 th 
day after transplantation, the mice were anesthetized, cancer under the skin was cut out, and its 
weight was measured. These results are shown in Table 3. 



Table 3 



Tested agent 


Tumor weight (g) 


Average (g) 


T/C (%) 


Control 


12.3, 8.0,8.0, 
17.2, 11.3, 15.0, 
14.7 


12.4 


100 


Aspergillus tamarii 
IF04287 


5.8, 5.7, 15.1, 
14.2, 14.5, 14.7, 0 


10.0 


81 


Aspergillus sojae 
IF04274 


0, 0, 0, 0, 0, 15.0 


2.5 


20 





(2) Acute toxicity 

— Acute toxic i ty in mic e was as fo llows^ 

Female ICR-JCL mice, 10 weeks old, body weight 30-32 g were used. The administration 
methods used were oral and intraperitoneal. The presence of death antl general symptoms were 
observed for 7 days after administration of Aspergillus oryzae F-1 124 cell walls. As a result, no cases 
of death were seen even at the maximum dosage that could be technically administered, and LD 50 
was more than 500 mg/kg body weight in oral administration, and more than 200 mg/kg body weight 
in intraperitoneal administration. 



Formal Correction Form (voluntary) 
March 30, 1981 



To: Patent Office Director-General 

1. Display of article 

Patent application no. S55-81471 

2. Title of invention 
Antitumor agent 

3. Party making correction 
Relationship to article: Patent applicant 
Address: 10-1 Niifucho 2-chome, Choshi City 288 
Name: (677) Yamasa Shoyu Co., Ltd. 
Representative: Y. Hamaguchi 

4. Object of correction 

Detailed explanation of the invention section of Specification 

5. Contents of correction 

1 ) On the last line of page 2 of the Specification, insert "indicates a component of cell walls 
that has antitumor effect, that" between "The "cell wall component" that is the active 
ingredient of this invention is one that" and "is prepared from the fungus of mold 
belonging to the Aspergillus genus." 

2) On the second line of page 9 of the Specification, correct "The cell wall component 
prepared in this way can be used as is as the active ingredient of this invention, but it is 
preferable to perform a sterilization process." to "The cell wall component prepared in 
this way can be used as is as the active ingredient of this invention, but it can also be 
used after refining the active ingredient further from the cell walls. When administering 
this cell wall component, it is preferable to perform a sterilization process." 

3) On page 10 of the Specification, insert the following text between the 19 th and 20 th lines 
(before (1 ) Antitumor effect). 

"Also, in test example 4, the cell walls were extracted for 3 hours by 1 N sodium 
hydroxide, and this was repeated 3 times, then centrifugal separation was performed at 
5°C for 20 minutes at 12,000 rpm, and the supernatant was neutralized to pH 7.0 
with acetic acid. Centrifugal separation was performed again, and the residue 
was re-suspended in deionized water, and dialysis with flowing water was 
performed for 48 hours at 5°C, then it was freeze-dried, and an active ingredient 
sample was produced." 

4) On page 14 of the Specification, insert the following text after the last line. 
"Test example 4 

An active ingredient sample of Aspergillus oryzae F-1 124 was suspended in 

ptrosphateijtrffer^ so as to -resutt- 

in 2.5 mg/ml, and this was sterilized by heating at 1 19°C for 10 minutes, thereby 
producing an agent. 

2x10 cells of sarcoma 180 were transplanted under the skin on the rear of 
ICR-JCL mice (male, 7 weeks old), and 25 mg per kg of body weight of the agent 
was intraperitoneally administered a total of 10 times on the 1 st day after 
transplantation. On the 30 th day after administration, tumor weight was 



measured. T/C (%) was 2.5%, and the total tumor disappearance ratio was 
80%." 
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to Pleatscales, green mold, or the genus of "Aspergillus") belonging to the genus 
"Aspergillus" as an active ingredient. The cell wall is obtained by destroying the 
mold, washing it well, and removing the matter contained in it. For example, in 
"Aspergillus oryzae" F-1124, the component of the mold consists of the ingredients 
shown by the table. The antitumor agent is medicated by oral administration, 
injection, administration through the rectum, etc. Its acute toxicity LD50 is 
estimated to be ≥ 500mg/kg weight by oral administration and &ge ; 200mg/kg weight by 
intra- abdominal administration. 

COPYRIGHT: (C) 1982 , JPO&Japio 



lof 1 



12/14/02 6:47 PM 



L13: Entry 2 of 2 



File: DWPI 



Jan 14, 1982 



DERWENT -ACC- NO : 1982-14619E 
DER'WlNT-wiEEK: 1982 08 

COPYRIGHT 2002 DERWENT INFORMATION LTD 

TITLE: Antitumoural drug - contains cell wall component of fungi of genus aspergillus 



PATENT -ASSIGNEE : 
ASSIGNEE 
YAMASA SHOYU KK 



CODE 
YAMS 



PRIORITY-DATA: 1980 JP- 008147 1 (June 18, 1980) 
PATENT -FAMILY: 

PUB -NO PUB -DATE LANGUAGE PAGES MAIN- IPC 

JP 57007420 A January 14, 1982 005 



INT-CL (IPC) : A61K 35/74 



ABSTRACTED -PUB -NO: JP 57007420A 
BASIC -ABSTRACT: 

Antitumoural drug contains cell wall component of fungi of genus Aspergillus as active 
component. The active component inhibits growth of tumours, e.g. Sarcoma 180. Acute 
toxicity (LD50) of the active component in mice is more than 500 mg/kg by oral admin, 
and more than 200 mg/kg by abdominal admin. 

Examples of fungi are A. oryzae, A. sojae, A. tamarii, A. niger, A. usamii, A. saitoi, 
A. awamori, A. japonicus. The cell wall component contains as polysaccharide 
consisting of glucose, mannose, galactose and N-acetylglucosamine . Cultivation is 
conducted aerobically. 

TITLE -TERMS: ANT I TUMOUR DRUG CONTAIN CELL WALL COMPONENT FUNGUS GENUS ASPERGILLUS 
DERWENT -CLASS: B04 D16 

CPI-CODES: B04-B02B; B12-G07; D05-C; 

CHEMICAL-CODES: 

Chemical Indexing Ml *01* 
Fragmentation Code 

M423 M781 M903 P633 Q233 V500 V550 



1 of 1 



12/14/02 6:48 PM 



®-B*BftlWr (JP) 
©^H#fF^^ (A) 



©Int. CI. 3 
A 61 K 35/74 



7138— 4 C 



© « ft tH K 4MB 

0g57— 7420 

@^§f3 BgfP57^(1982) 1 ^14 3 
*fl*>ft 1 . 

5 H) 



B BS55— 81471 
©Hi m HS55(1980) 6 ^18B 



» 5TB 261#flfe 
Hftf 4BI 2TB 10#ife<7> 1 



^ tH S 

■l. ftfloSft 
ta S ft » 

2. --tfM»#©«lffl 

m & & & t l x £ w * tit & m m 0 

3. --IfellioffttttittM 

3*: % SB l± . © IB BS* * # * JStt fife# ± +■* 

ft * , » £ & © B # 65c # '*■» & fiSc # £ * * ft, It 
L < llfi^ I KMt 5 t. © ^ * 5'^ * ^ © 

* e © «i m s # > cib * s 

tfj l , * % ^ ^ % is t 4 ^ i fc a -r tt ^ ^\ * 

%" «W »i r ^x'vUf^xiKltM e to m & U 



4 fc © "C * S o 

K i ^ t ffl n i r r x x * ¥ tu x m 

K B t « * ^ 1" t « » * £ ^ © 9 S S * 3*5?* 

f o»KSiS^A<Kfi«Stt*^t *>©****■* 

(fc #| <h L T 'li , r •* "< iii • * 'J 4f — ■( 

Aspergillus dryzae ) „ r * -* ^ * ■ * * v -4 ■* . 
( y4. ) „ T x x /v a* ^ • 9 'J ( A-ta- 

marii ) , 7 x ^ * f ^ ^ ■ ^ - ( ^- niger >, 
T x x a* ^ a- * - ^ * - < >4* usamii ) , T x x 
a* * a- x • if >f h f i A- sat tot ) , y * x a- 

* • y 9 * »J ( >1- awamori ) „ T x x * +' "a* x • 
f # s A x ( >1. japonicus ) ts. if j&* 0*1 ^ * tl » £ 
n £ © 3 J& * & # £ ifl©J-Wica^t « ffft ©-B 
4* * s « -r n # «t V 0 

£ y ^ ^ * x B k B t 4 * e © a A> & 89 92 

$ n * t © -e * «-e 81 I* • 'J> <f < t *> ^ ^ 13 



^89- 



r 



' * % -* y / - * ; % if 7 ? y. * % N - T -fc ^ A* 
> p * 5 > ^tT« tt*£i£7>£**fc© 

T? * * „ *®flltl«'»4 LTtt 'J T 7 f 

* is id — * , 5 i ^ *J f — X , ^'jp a ? 

s v , *f 9 ? k * * v ft £- e> ft T So 

t i i If 7 x ^ ^ f * x - j4- y « — F — 1 1 2 4" 

( ai«fg«$ i3 6^)^&n»$n^ine 
cm ss fc 3 

7 ^ ;u +' ^ 7 • ^ ij ^ - F - 1 i 2 4 £ „ X 
fi - 'J* * * « * & L fc * 4 o y _ W _ * h ig # ft 
K *M-0t-, 7 2 ^fr^l LfcSi, * >f ° > « 
■*±©B(*t »**i-i> T # 0 fl* L fc 0 ® # * 

■k 4 * > * r- -* ft « % # m & m l t & m m <* t la 
fc o & &m it ? 4 s i*Trmt*Vim&* i & ? 
.9 y * « r t h -j § ^ t 2 o t , 8 ^ in is ' 

Ottilia, ftivT 5 ic-p re^Hiffimu to 

'JBS*-ftH>0«L. > *fttt. a «f L , . » e ft *. L ' 
■T ffl IS Cfll L fc ., ■ 



W57-7420(2) 



.1). *tt.««tt' % ffl^S^^^-e/jo^^d? 

V - u * % t- £ a l . y a, 3 - * & g -e >ji l fc„ 
2) r i / Itt, IS IS M £ ig » T ftl * # *? & , T 

8> ffi £ 6 S tt ^ o o 'j 7 * 'J > ( Lowry - 

Folin ) ft £ fi L fc 0 
C 5> #r « D 

^tt^fi 6 1. 0 9$ 

/ >f ju a — x 7 3. 6 # V 

1 3 * 9 * \ 
3. 3 # ) 

5. 

3. 8 # 



/ T V J — 




(>f ju 3 ^ * > 8 8. 0 # \ 

*f 7 ? h * * > 1 2. 0 % J 



m m. e m i. \ % 

to&m&.ft&mm-fz fc «> © * tr <o g # <o & g 

fc * ffi # © ?> jt b* m fc c , ffl is & & t> w ft $? & tc a 
ft tc m to z ft ti t\ 0 *d - b ft # s it it & m s 



ft o * l . ^xnoguKi-oiLfcMfiias 

* t: © g # <D J£ « ft « % &tf<D#fc#J*#ft., * 

. y V \ 4 a y~ — ^ y > . t Z. X h fc L < 

« x it; y v * *? * m m & t + *'m it t& m & m a * 
tfei#*ia *-£ ft i> t* n © 

fcafflT* s 0 ?fc#jgftft<Dig& 

tt . « @ ^ « & % ft ft ig m & Q> If ft T- J: < % 

L o & „ ift(*«ft©fci6oe«!t LTU, 
fc t * (/ fl! H- * £&H-tt£®3e4R.Jgft£. -/ r . -e 

tt^itat lc«D?T^ 5 0 @# ^. # © fc *!> <D IS 
«!: L T « , fc i ^. (f * a % /JV^ ^ /]n ^ » . * tt. 

.V* V , h r? * O 3 •> , & % || ^ £ , ^ ^ ^ £ £^ 

y > t£ £ it m «l "e * 5 tt ^ # T m ^ ^ ft 





fk ft 




fc 


T 








A* 




01 


86 


& * £ 


m 








& -c 




ft 






m -e 






o 


















ft 






tt 












ft 






. . m 


tc 


i& U 


T 


m 


£ It 




m 














ft 
















1* , 


T 






JU 


4^ ju 








y 






F - 1 


1 


2 4 
















T Y 


y 




tt 


■p 




ft ft L 


fc 






2 


8 t 




7 


2 


Nr 


m <o 




ft 




«^ 






* ^ iR 




J: < 






* ft 


fc 


a 






























m ^ 


tt 




ft 


& 










J; 


»? 




« HSE ^ 




**■ V 




ft 






m 












9) 


tt 


7> 




mm fc 








ft 




fc 


t 


A. 


tt 


> m 






ft 


& 




% 






ft & 


T 










IS 


ft 


. m 


& 


ft 








fc 


* BE » 


fc 


tt.i' 






« $ 


ft 




o 
































* 


■e' 


y 




If 










y 


i JU ^ 




u* y 














m 




to 




ft 








« m * 




o tt 


m 








-r 




fc 














* 


m 




tt 


m 












» 


ft * 














m 7? fc 




£ tt 


ft 








ic 


cfc 




mi 4a 




* 








fc 


«t t> o 


ft 


^ ft 


*a 


Si 


t L 


T 


tt 








65 


fit 




ft 






4r i y 




tt t* 


(C 


i: 






m 








7- 












K it 


it 


•J r> 





90 



& ft *> 


A- 


*> 






E 


Id 






T 


A' 


A 


*) 


m 






m 


lb x 


h 'J * 


■ X* 


tt 






IC 










r 


A* 




— 


A' 




o p 




A 




r 


-fe h 


y 


tt 


if 






m 


m 


tc 








at * 


if # * 


% 


o 




-ft .33 


m 


ft 


tc 




tt 






m 


L 








L it 


& , Ad & 








6 




E 


It* J; 




& 


a 




n 




o 








tt 






& 




it 




«a 


S3 














m ti 


if ® tt 




m 




& £ 


ic 


L 






tt 


ft 










$ 






» * & 








n „ 








* 




i> 














* CO 


*g as a 




t> 


tt 












& 


a 


7? 


tt 


16 






* 


4 I* 






m 


& 












£> 


n 










k. 




5& 


© # & 




n 


7ft 




ft 


tt 


if 


* 


at 












tt 








h 


* 


ffl 


V* T 




tt 










ft 








m 




£ & 


& a * 


n 




































E 


tt 


> 


* *B 








99 




-r 








tc 


tt 




<* ^ 


# & * 




m 




*'t 


t 








-e 






o 


m 


m 


m 




L T 






% 




ft ( 






* 










') 








m K 


e ) 


ft 






'J 9 


o 




ft 


ft 










Wt 




E 


) 


% T 


^ * 


( 


* 


ft 


it J 




y 










a* 


it 


it 


•j 






tt if 


> . *r 


m 






( x 




X 


As 
















9 




— 


^ o o 








tt E 


) 










tt 


m 


C 


7 


•> 




A/ 





c<D*otcLTm2l2 


ft ft m m m. m # 






t * Ife W © S ft ft ^ i L 


T 'ft t 5 t i 4* 








^ t v > 0 k s «a 


a 


m tt . 




^ «r ifit * > m 


si 


fe , 


* a . ftjde^ t s& n t§ 


m n e <o y$ m & 


5£ 


ffi * ft 




# t <fc < , i 






mm m m * s * s * * t>. 


.© ic n l r a 25 




mm -e 


11 9°C . 1 Hflftl 


-£ X a 






• * * « W © ta B 0 M tt % 


go. a # , e 




83 -t © 


ffi ^ g &•> W tt « ^ ic 


J: 0 fit ^ -T * £ 








l i> a*r m tc m m 




t ^ ^ 


i± ^ ^ fc «t 4 , .^r tt t> 


% % -mx* m + a 




ffl ^ © 




a ft tt g o 


m 


S * ^5 


^ t ft (f i o «B ASI S fit 


» 5^ T' * 4 « ^ 


tc 




m ^ tt st & m tc * « ^ «i ^ 


, ft f* 7> Sft « K 


& 


« * * 


« a? tt e tc n m it . l ^ 








IB ft S JSK;^ O 'tt- $ S 


, ^ m m <o fe ^ 






nm & * & ^ ^ . m 


, b # «> « m * 


CD 










tt ic 


If 1 B ^ ») 1 ^ B 0 


V / *9 # £ M ® 


7? 





fii«S'57-7420(3) 







T7 A 




4* 'J * * V 


X 








7 


■J /v x 


— T 








'J 


/ II& IS K ^ 










L £ 




ft x 






, v 




tr ^ y g§ IS 


ft 






T 


/l/ 


if J tt 


if CO 


- a 


fit 


* fc 


tt 


c ft t> © — 


a 


ia 


J: 


IS ^ 


^ t> -a- 


* ft 


r m 




£ ft 




o ^ m »c * 


fc 




T 


<D 


& a 


^ fe , 


& # 


tt „ 




tt ft 


ft 


* a * * # 


tt 




15 


m 




m * ft 


(f ct 


< , 




sir© 


-fi 


fe ^ ^ ^ ^ 






L 


tt 




9 fc m 


^ IC 






m ft 


fii 


J: ^ o IS ft 






co 




^ li 


, m a 


-e 3 


- 6 






ft 


i m t ft if 


+ 








5 o 


3&> < L 


r ^ 


y> ft 




® <* 


S 


A ft * & 




m 




fc 


it m. 




■r s 




IC 


<t *> 




13 S 8S ^ * 






L 






fc L < 


ii iS 


W tt 


if 




m 


m * £ £ ic 






t 


r 






^ So 






* ft 


fc 


a i3 m tt 'a 










« « ^ 


fe a 


S tt 




7> * 


ffi 


5fe * * tt ^ 


m 




tt 




ti » 


Pfl ® <£ 












f£ & & . K 






& 


tt 


if t> 


■r ft © 








o 




8a s a ^ © 






<i 


fc 




If T * 


As 


^ .ft 




* 




^ — p - i 


1 


2 


4 


© 




• ^ & 


ttfil ' 




3 


0 — 


4 


o # m & t? 






t> 












ic m s ft t> © ta ia )B ffl , ^ tt ic *3 

ftfc»^Sft^ttiX©«t -3 ttgaK^feic«tor^ 
t,ftfcfc©-e*4o 

1 * 9 * a 0. 0 B jif , *> ^ ft 2 A 'J 0 > 0. 0 5 

«ftft^^**>^ A 0. 045K, ^ <t * ^ ^ f a 

o. oH;PH 5. 6 nas^^ 3 -^ • ^ r h y 

0 0«/*50 0 g IS O 7 .5^ a ic A n , 
T^^f^^x-Hft^tt^ttB'tt* 2 8 °C T 7 2 

B#fe1fe9l^#Lfco*S»^T^,, ? 5 - * 7 4 * * 
- T S3 i^* 7>*IL. + ^?*c-eiSt^L. ^^£«feL 
T®tt^^fc*>IStt^^^/^ n '^0 o C. 6 0 5> 
RS##&* 1^70 'JA/«Eftxh 00(& 
« 7> I 0 « Rl . fi #tt*tfc. 
1 2. 0 0 0 r. p. m. , 8 0 # 18) .» 1 5°C T iS 6 ^ ft 
L , ft >f * x tK T' iSi &l , 5 °C , 4 8 ^ BQ ^ * £ 

* *f ^ , s» ^ « ^ l t «b o 1 1 y r *> * mm L 

. fc o 

ci) » as ^ ffl 



T * ju ** ju 7. • * M -fe* - F - 1 1 2 4 , T * 

~< * * ^ x - * -7 y I F O 4 2 8 7 , y x ~e ** 

;* • y>f x I F04 2 7 4*>t>§SK;*n7tfa§a 

& £ 5. 0 / rf, 2. 5 V / K /i 4 i -j k: .0. 5 « 

* ** > *£W»>A»«»ttie 

fi ft L , 1 1 9°C , 1 O^RDDAifi's LTSMi 

.ICR-JCL^** ( 7jSi&) icf * 3 

- ^ i 8oie2xi o 7 m*% m & r tc & m l * 

# * «" 1 B B * 3 H B * 5 B B . ' 7 B g ; 9 B g, 

I 1 B B . 1 3 B B » 1 5 B B . 1 8 8 g O 3t 9 
0 1*1 1 t?3 0 2 5 5 0 *ys>maj*fi![&F*3« 

fi'tt gss«i ^niii, sispawo. i ?>nico 

I I T (i- t ^ T 0. 1 9 t L T «■ * L fc , £ *l © IS 
A * $ l £ ic at > , 



HaHI57-7420-(4) 



St ft 




b s ffi a (?) 


¥®t9) 
8.50 


rycm 

100 




- 


12.4 . 12.0 , 9.6 . 9.2 
9.2, 9.1, 9.0, 8.4 
7.8". 7.2. 4.2, 4.1 


*y-tr- F-H24 


25 


0.6. 0:4. 0.2. 0.1 
0. L . 0. 1 . 0. 0. 
0. 0, 0. 


0.13 


1.5 


50 


6.5. 1.9. 1.8." 0.4 
0. 2 . 0. 1 . 0, 0. 
0. 0 


1.04 


12.2 


j^'J IF0 4287 


25 


9.5. 6.7. 0.4, 0.3 
0.1. 0.1. 0, 0. 
0 


1.90 


22.4 


50 


1. 4 . 0. 1 , 0. 1 . 0. 1 
0. 1 . 0. 1 . 0 


0.39 


4.6 


V-fxIF04.274 

tolas 


25 


6.0. 0.6. 0.1. 0 
0. 0. 0. 0 
0. 0 


0.61 


7.2 


50 


2.2. 1.9. 1.1. 0.6 
0.4'. 0.1, 0.1. 0 
t). 0 


0.64 


"1 



WftiS«5£<z>i£&, ^fnoj&sgTfc p< o. 
o o 5 ic ft iv'twhs ^ rftft a a & n . m £ 



a & m 2 

a.n'tt^iE J; 5 ft B m » a & *■ ifc cd x o tc ft 

T * ^ ^ ¥ a* x - > y -»/ - F - 11 2 4 ® 

B-* »> A> R 8 * K 12. 5 ^ / ■/ © 80 ^ T » * S 
# T 92 ffl £ t fc o 

ICR-JCL/v** ( fl| , 10S«) *cif/u 

a - > i 8 o m m * i o*m ft ® k # « l , # 
«B2 4^iasjt»>R'Bi o®&m£^**#m 

1 0 * 3 $ 0. 2 ml ( 2 5 -v / kg & & ) * T $ $1 
ic □ tt 4 -L . «*St5-*4BBlc-7**«& 



£ 2 £ 





AS $ ffi fi (?) 


*m9) 


r/cm 


» m 


8 0. 3. 24.7 , 19.0. 24.5 
10.4. 16.0. 14.4, 8.6 
1.2 


16.6 


100 


*y-tf-F-1124 


20.5. 18.0. 15.2. 8.0 
6.7, 4.2 


12.2 


73 



i* m m 3 

7^^*+'*^-^-?ij IF04 287, 7 * 
a, +* * * • J A x I F O 4 2 7 4 © ffl & g £ * 

* * * ■< v-t&mttm&mfcit o ■» / »/ tc a 

ii^tcfijg*^, 1/ 2 Jc ft I? L , ft ft & 9 L - 

x mm t l o 

JCR-JCL^** ( flt . 7 3 t& ) /fa 

- * 1 8 0 Iffl ® 1 0 6 <B / 0. lVtt *iKTK 

L, SB J; 9 1 B 1 0, 'i. B lc 'it 1 0 S X fl 

£ ^? O x # ffi 1 0 9^0 0. 05i£^fl!51giTKa 

« L . llftS^BBt^^tjflU, SET 

B % tc ifi t o 1 



n 3 m 





m m m m (?) 




i 

100 i 

i 


m 


12.3. 8.0, 8.0. 17.2 
,11.3. 1 5. 0 , 1 4. 7 


12-4 


^'J 1FO 4287 

mmm 


5.8. 5.7, 15.1. 14.2 
14.5. 74.7. 0 


10.0 


81 i 


v>fxIF0 4274 


0. 0, 0, 0, 0. 
15.0 


2. 5 


' i 
1 

20 j 



-92- 



1 



HSlGS57-7420(5) 

7 9 a tt I C R - J C l*litt, 1 0IH- (* 

^t^ff g ra # « m 

fcJ:tfllK^S4<Ol«teT*9fco tx^/u^' 1- ^ # © ^ ^ 

*x-*?*-F-1124©ilBfi«S5-»7B IBft56^-T*«PH*8l47 1^ 

BBlcfcfco-cSEC'o'WIfctt^tfK— ttfittottK 2. & W <o % ft 

.fc • *■© * ; tt « w;« fik # pJ Ifi ift * » S $ #1 

^aK* : t*Xt>£<9Etflf*ISJ6£ft-f, L D go 3. ^ If iE t * * # 
-.1* ft D- tt # k * i» T 6 0* 0 w / Aff (* tt Is* -t * tt R 4$ ft Hi 68 A 

rt»§'lciJi>T 2 0 0 ^/*»*iHiilt]l* *i tt^ 288 .. 



« ft (677) + 

# Hi SB A <6 7 7)+^*»«&l*5S£:*i: « * # at □ « & « v,^- 



4. li JE © ft! * 

Bfllf o.» «§ © » a tt & H 4 ® * 

5. *g IE © § 

D . w a s t;2i * ft a. © r * n * j if 4> © -c 



2) W B & & 9 K & 2 ft U 0> f & + Z z £ & ~? $ »8*$CSS U 1 1 9°C , 1 0 # 5.1 Jin & 

ft * & * $ 'B . fit H L T ffl V * £ £ 4> T- * S 0 ICR-JCL^** ( Ht , 7. « •& ) ic ^ 

K H IE * S „ ffiL*#«fclB*i£K:#mi*0£925«y 
8) OB -A « »' 1 0 H © 38 1 9ira t»2 0 ft B i ©»»* .tt R » 0 SB* ij- L <, 

© K K * * A * * o S^HB@Kl*Ii^ntiC 

r'*fctta«4T«we»R:»"LTiN*aft * . t / c c # ) a 2. 5 # -e * 0 . £ £ m & 

L * 1 2, 0 0 0 r.(im. . 2 0 # , 5°C T & K* 9t tt U 
J: S * ft ft t- pH 7. 0 ic * ft L fc o 1^3^ 
^»LtSI^R^^KSfi8M, 5°C, 

T St & M 4 

r * ^ /v *' x • * u -tf — F-1124© 
& & g # ^ > ^ & 2. 5 ^ / «r (£ t£ i J: ? K 

-93- 



